MMPI data collected from a sample of college men and women during 1964-1967 were used to predict smoking initiation and cessation over a 20-year follow-up period. People who subsequently began smoking were more rebellious, impulsive, sensation seeking, and hostile; were less likely to present a positive selfimage; and were socially extraverted while in college. People who continued to smoke 20 years later were more hostile and sensation seeking. The personality variables that predicted smoking initiation and cessation were the same for men and women. Discussion centers on the potential role of hostility as a predictor of smoking cessation.
Understanding the processes of smoking initiation and cessation continues to pose challenges to health practitioners and researchers alike. To date, programs designed to help smokers quit have achieved only limited success (e.g., Leventhal & Cleary, 1980) . For example, most interventions have a success rate of 10% to 25 % 6 months to a year after initial client contact (e.g., Lando & McGovern, 1985; Ockene, Hymowitz, Sexton, & Broste, 1982) , and even the best programs do not have an abstinence rate of more than 50% after 2 years (Leventhal & Baker, 1986) .
A detailed analysis of the smoking process is necessary to understand why intervention programs have fared so poorly. Few would disagree that smoking behavior is a complex and multifaceted phenomenon. To help simplify and understand the processes involved, the U.S. Department of Health, Education, and Welfare (1979) divided smoking behavior into three main stages: initiation, maintenance, and cessation. Factors that may play a causal role at one stage may not be influential at another. For example, family and peer influences typically have a greater impact on initiation than on persistence of smoking (Leventhal & Cleary, 1980) . Personality factors are likely to have an important role in determining who begins, continues, and successfully stops smoking. Many individuals stop without any external support (e.g., Schachter, 1982) , although others fail to abstain from smoking despite their best intentions and efforts, even with clinical interventions. The inability of some people to quit smoking is vividly illustrated by patients who, despite their physician's urgings, continue to smoke after suffering Isaac M. Lipkus, John C. Barefoot, Redford B. Williams, and Ilene C. Siegler, Duke University Medical Center.
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Correspondence concerning this article should be addressed to Isaac M. a myocardial infarction (Burling, Singleton, Bigelow, Baile, & Gottlieb, 1984) . Individuals who begin and maintain their smoking habit tend to be extraverted, anticonformist, and rebellious (e.g., Barefoot, Smith, Dahlstrom, & Williams, 1989; Cherry & Kiernan, 1976; Eysenck, 1980; Grunberg, Winders, &Wewers, 1991; Jessor & lessor, 1977; Smith, 1970; Spielberger, 1986) .Therefore, personality differences could potentially be important in the etiology, persistence, and termination of smoking behavior (e.g., Ashton & Stepney, 1982; Barefoot etal., 1989; Eysenck, 1980) . Studies investigating the predictive ability of personality variables have been hindered by two methodological problems. First, with few exceptions (e.g., Barefoot et al., 1989; Cherry & Kiernan, 1976; Seltzer & Oechsli, 1985) , researchers have used cross-sectional rather than prospective designs. Consequently, it remains uncertain whether personality differences are the precursors or the products of smoking behavior. Second, studies have often confounded processes of initiation with processes of cessation. Processes of initiation require a comparison between nonsmokers (i.e., people who never smoked) with ex-smokers and current smokers; issues of cessation require a comparison between ex-smokers and smokers (Barefootetal., 1989; Spielbeger& Jacobs, 1982) .Thefew prospective studies that examined the role of individual differences as predictors of initiation and cessation have not explicitly used this comparison strategy (Cherry & Kiernan, 1976; Seltzer & Oechsli, 1985) . Instead, nonsmokers, ex-smokers, and current smokers have been compared as separate groups rather than contrasting nonsmokers with ex-smokers plus current smokers (i.e., initiation) or exsmokers with current smokers (i.e., cessation; Cherry & Kiernan, 1976) .
In a recent study, Barefoot et al. (1989) used the appropriate initiation and cessation group comparisons to study the relationship between several Minnesota Multiphasic Personality Inventory (MMPI) scales and smoking behavior in a sample of 239 male medical students during a 25-year follow-up. The MMPI scales of interest, chosen because of their previous associations with smoking behavior, were the Pd (Psychopathic Deviate) scale, which measures impulsive, rebellious, and anticonformist attitudes; the Si (Social Introversion) scale, which assesses preference for social activities and desire to interact with people; the Ma (Hypomania) scale, which captures sensation seeking, impulsivity, and sociability; the L(Lie) scale, which assesses a person's willingness to express personal faults; the Ho (Hostility) scale, which reflects a negative orientation toward people; and Schubert's (1965) Smoking scale, which was empirically derived to differentiate smokers from nonsmokers. Items on the Schubert scale appear to reflect arousal seeking, masculinity, hostility, and willingness to admit faults.
The results of the Barefoot et al. (1989) study were consistent with previous cross-sectional findings relating these MMPI scales to smoking status (e.g., Dvorak, 1967; Evans, Borgatta, & Bohrnstedt, 1967; Robbins,Tanck,&Meyersberg, 1971; Schubert, 1959 Schubert, ,1965 . Physicians who never smoked, compared with those who did (i.e., ex-smokers and current smokers), had higher scores on the L (Lie) scale and lower scores on the Pd and Schubert scales. Therefore, physicians who had begun smoking portrayed a negative self-image, were more rebellious, and were higher in sensation seeking and masculinity while in medical school. Physicians who had successfully quit had lower Ma and Pd scores than those who continued to smoke. Thus, cessation was characterized by people who were less impulsive and less rebellious. This study provided evidence demonstrating that initiation and cessation involve different personality variables.
TheBarefootetal. (1989) study, while disentangling several of the earlier methodological problems, itself has limitations. First, the sample is unrepresentative of the population (e.g., well-educated, male physicians). Thegeneralizability and confidence of the results would be strengthened by using a larger, more representative sample of men and women. Furthermore, because only a male sample was used, it was impossible to investigate the interaction between gender with the MMPI constructs as predictors of smoking behavior. There exists substantial evidence to suggest that gender should differentially predict smoking behavior (Grunberg et al., 1991; McGinnis, 1987 , for reviews). Consequently, the main goal of the present study was to partially replicate and extend Barefoot et al.' s (1989) findings by using a larger and more representative sample of men and women. Specifically, this study examined how well the MMPI personality measures of L, Si, Pd, Ma, Schubert, and Ho predicted smoking initiation and cessation in a large sample of men and women.
Method

Subjects
Participants were 4,038 men and 889 women who were enrolled in the University of North Carolina Alumni Heart Study (UNCAHS) during 1987 through 1991. To be eligible in the UNCAHS, a person must have completed the MMPI while in college during [1964] [1965] [1966] [1967] , primarily at the time of registration (Siegler, Peterson, Barefoot, Harvin, et al., 1992) .
Procedure
Data concerning smoking status was obtained from people who agreed to join the UNCAHS as of March 1,1991. These data were collected from 4,927 subjects through mail questionnaires during April 1987 through March 1991.' At that time, subjects were asked if they had smoked more than 100 cigarettes in their life. If they answered no, they were considered a nonsmoker. If they answered yes, subjects indicated whether they were currently smoking. Individuals who said yes were classified as current smokers; individuals who said no were classified as ex-smokers. Both current and ex-smokers further reported the total number of years they had smoked, subtracting out any years during which they had quit; indicated the number of cigarettes they smoked or did smoke a day before cessation; and reported the age at which they had begun and had quit smoking (if appropriate). Subjects did not complete the MMPI during these follow-up contacts.
Ofthe4,927 subjects who were partofthe UNCAHS as ofMarch 1991,144 persons (115 men and 29 women) were excluded from the present analyses because they had an invalid MMPI profile (MMPI-L score > 70; MMPI-F score > 80) or had 10% or more items missing from the Ho scale. In addition, 113 men and 24 women had missing data concerning their smoking status or did not report the age at which they had started to smoke. This left a total sample of 3,810men and 836 women. Among women, 128,290, and418 were current, ex-smokers, and nonsmokers, respectively. Among men, 670,1,442, and 1,698 were current, ex-smokers, and nonsmokers, respectively. Table 1 contains the smoking history for ex-smokers, for current smokers, and for men and women who had ever smoked. Overall, current smokers had started smoking later and smoked more cigarettes for more years than did exsmokers. Male current smokers started smoking later, smoked for more years, and smoked more cigarettes per day than did ex-smokers (ps < .01). Female current smokers smoked for more years than did female ex-smokers. Among current smokers, men smoked more cigarettes than did women. Among exsmokers, women had started smoking later and smoked fewer cigarettes for fewer years then did men. Women who had ever smoked started smoking later and smoked fewer cigarettes than did men who had ever smoked. No other significant differences emerged.
Results
Overview
Personality comparisons were made among (a) those who had never smoked with those who had smoked, (b) those who had begun smoking 1 year after taking the MMPI during college with people who were nonsmokers, and (c) those who had quit smoking versus those who continued to smoke. All analyses using the L, Pd, Ma, and Si scales were based on their standardized scores. Degrees of freedom varied because of missing data.
Contrasts Between People Who Had Ever Smoked and People Who Had Never Smoked
Comparisons were made on the six personality measures between people who had ever smoked versus those who had never smoked. This was assessed by contrasting ex-smokers and current smokers with people who reported to have never smoked in a two-factor Smoking Status (ex-smoker plus smoker vs. person who had never smoked) x Gender multivariate analysis of variance (MANOVA). There were significant main effects for smoking status, multiple F(6, 4531)=42.5, p < .0001, and gender, multiple F(6,4531) = 96.8,p < .0001, and no interactions. Table 2 contains these mean differences. Women as compared with men had lower Ma, Pd, Schubert, andHo 1 Tracking enrolled participates, recruiting new subjects, and receipt of mailed questionnaires are ongoing processes. As of October 31,1992,5,733 persons had been located and enrolled in the UNCAHS. The 4,927 subjects in this study, whose data were available, represent 86% of that total. More detailed information concerning enrollment procedures can be found in Siegler, Peterson, Barefoot, Harvin, et al. (1992) .
2 Correlations were computed among the six personality measures with quantity and length of time spent smoking. In general, the correlations did not exceed 1.121 and were inconsistent with the exception ofPd. Higher Pd scores correlated with years spent smoking for ex-smokers and current smokers. Detailed results can be obtained from Isaac M. Lipkus on request. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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•sŝ Table 2 Means and Odds Rat scores as well as higher Si and L scores. Thus, women were less rebellious, less impulsive, less sensation seeking, and less hostile as well as more introverted and more likely to present a favorable selfimage. In relation to people who had never smoked, past and current smokers had higher Ma, Pd, Ho, and Schubert scores and lower Si and L scores. In summary, people who had ever smoked versus those who had never smoked were more impulsive, rebellious, hostile, socially extroverted, sensation seeking, and more willing toexpress personal faults. Table 2 also contains the odds ratios for having ever smoked, estimated from beta coefficients of logistic regression models predicting smoking status from each scale. These odds ratios represent changes in odds of ever having been a smoker associated with a 2-standard-deviation difference on each scale. Overall, higher Pd, Ma, Schubert, and Ho scores as well as decreasing Si and L scores were associated with a significant increased probability of ever smoking.
Prospective Analysis of Smoking Initiation
The data collected in this study provided the unique opportunity to assess how well the various individual-difference measures predicted smoking initiation. On the basis of subjects'reported smoking history during college, it was possible to identify individuals who were nonsmokers or who reported that they had started smoking at least 1 year after taking the MMPI during the years [1964] [1965] [1966] [1967] . 3 We assessed smoking initiation, therefore, by comparing people who reported at follow-up to have started smoking 1 year or more after taking the MMPI during 1964-1967 with people who had never started smoking.
Individual differences were assessed in a two-factor Smoking Status (smoker vs. nonsmoker) X Gender MANOVA. There were significant main effects for smoking status, multiple F(6,2532) = 3.72,/7< .01, and gender, multiple F(6,2532) = 36.0,p< .0001, and no interactions. Table 3 contains the mean differences among these groups. Women compared with men had lower Ma, Pd, Schubert, and Ho scores as well as higher Si and L scores. Compared with nonsmokers, people who would begin smoking had higher Ma, Pd, Ho, and Schubert scores as well as lower Si and L scores. In summary, people who would begin smoking were more impulsive, rebellious, hostile, socially extraverted, sensation seeking, and willing to express personal faults. Moreover, the lack of interaction between gender and smoking status suggests that these personality variables had the same influence on smoking initiation for men and women. Table 3 also contains the odds ratios for smoking initiation, obtained through logistic regression, which represent changes in odds of ever having started smoking associated with a 2-standarddeviation difference on each scale. Overall, higher Pd, Ma, Schubert, and Ho scores as well as decreasing Si and L scores were associated with a significant increased probability of initiating smoking.
Prospective Analysis of Smoking Cessation
Determinants of smoking cessation were assessed by contrasting ex-smokers with current smokers in a two-factor Smoking Status (former vs. current) x Gender MANOVA. The results revealed significant main effects for smoking status, multiple F(6,2471) = 4.07,/»<.001,and gender, multiple F(6,2471)=41.3,/><.0001,and no interactions. Table 4 contains the means for these groups. Women, compared with men, had higher Si and lower Pd, Schubert, and Ho scores. Compared with ex-smokers, current smokers had higher Schubert and Ho scores only. In summary, people who had quit versus those who continued to smoke were less hostile and sensation seeking. Moreover, the lack of interaction between gender and smoking status suggests that these personality variables had the same influence on smoking cessation for men and women. Table 4 also contains the odds ratios for remaining a smoker, obtained through logistic regression analyses. These odds ratios represent changes in odds of remaining a smoker associated with a 2-standard-deviation difference on each scale. Overall, higher Schubert and Ho scores were associated with a significant increased probability of remaining a smoker.
Discussion
Analyses were conducted to determine which subscales from the MMPI best predicted smoking initiation and cessation. The results, obtained using prospective data and making the appropriate group contrasts to examine processes of initiation and cessation, are consistent with previous findings linking personality and smoking behavior. Specifically, indicators of impulsiveness, rebelliousness, sensation seeking, gregariousness, self-presentational concerns, and hostility measured during college best predicted people who were likely to begin smoking (high Pd, Ma, L, Schubert, and/fo scores and low Si scores). Successful smoking cessation was best predicted by low Ho and Schubert scores. People who continued to smoke were more hostile and engaged more often in sensation-seeking behaviors. Moroever, the personality variables that predicted initiation and cessation did not vary by gender. The present study also reaffirms the basic Barefoot et al. (1989) findings, with a few exceptions. The major differences are that in the Barefoot et al. (1989) study, Ho did not predict smoking initiation or cessation, whereas Ma and Pddid predict smoking cessation. It is unclear why these findings differed between the two studies, although differences in sample characteristics (e.g., age or status) may provide plausible explanations.
The present results also contribute to the literature linking personality to smoking behavior more generally. The link between Si and smoking behavior reaffirms what has been found cross-sectionally, especially by Eysenck and colleagues, that extraversion is an important variable in initiating smoking (Ashton & Stepney, 1982; Eysenck, 1980; Smith, 1970) . However, the present study also differs from the work of Eysenck and colleagues, who typically investigate the relationship between smoking and neuroticism, extroversion, and psy choticism, in that a broader range of personality variables were explored through the use of the MMPI.
3 A concern was whether subjects would be biased (i.e., inaccurate) in their recall of their smoking behavior during college. Fortunately, self-reports of smoking behavior were obtained from a large subsample of subjects (n=968) at the time of college registration. Therefore, it was possible to verify the degree of agreement between what subjects had said on the follow-up questionnaire with what they had said when they were in college. There was clear disagreement in only 2.8% of the sample. Potential disagreement (e.g., saying in 1987 that they had been nonsmokers when in college but reporting during registration that they occasionally smoked) was present in an additional 16.9% of the sample. Although this analysis did not encompass the entire sample, it provided encouraging evidence that suggested that subjects' recall of their smoking behavior was, in general, quite accurate. This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Table 3 Means and Odds Ra Whereas the strength of the present study is its large prospective sample spanning many years, there are several methodological issues that merit attention. A limitation is the lack of independent verification of smoking status, especially during college. It is possible, because of the time elapsed, that recall of smoking behavior during college may be biased. An attempt to check the accuracy of the report on a subsample of subjects was encouraging (see footnote 3).
In this study, it is also assumed that personality is at least moderately stable from young to middle adulthood. Indeed, there is evidence supporting this assumption. In an analysis of the MMPI content scales, using a subsample of the UNCAHS, Siegler et al. (1990) found that approximately half of the variance in basic dimensions of personality over 20 years was stable from college to middle adulthood. Furthermore, hostility was found to have a stability coefficientof. 46 (Siegler etal., 1990) , closely replicating another study, which encompassed a 32-year follow-up period (Hearn, Davidson, & Murray, 1990) . Finally, the ability of the present clinical and content scales to predict smoking behavior in accordance with previous findings suggests that these scales are tapping the constructs of interest with at least moderate validity and stability.
Although they were statistically significant, another issue is whether the presenteffect sizes have practical importance. Unfortunately, there are no standardized methods to estimate what is an important or large effect size. The significance of an effect size needs to be considered in the light of the study design and the outcome(s) of interest. With respect to longitudinal studies, even small differences can have a very large cumulative impact over a period of time (Abelson, 1985; . Indeed, the ability of any single variable to predict a phenomenon over a large time span, as in this study, is important.
Of the six personality variables studied, hostility emerged as a significant disposition that distinguished ex-smokers from current smokers .This finding not only provides additional evidence linking hostility to smoking behavior (e.g., Koskenvuo et al., 1988; Musante, Treiber, Davis, Strong, & Levy, 1992; Scherwitz&Rugulies, 1992) but also extends the work of Siegler, Peterson, Barefoot, and Williams (1 992) , who found that hostility prospectively predicted prevalence of current smoking in the UNCAHS. Because smoking has been linked to coronary disease and hostility may be an important variable in initiating and maintaining this habit, an important task of
